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Tuberculous anettrysm of  the aorta is an extremely rare disease with a high mortality rate. 
Only 32 patients treated surgically have been reported in the literature. These reports 
indicate an 84.4% operative survival rate. We present a case of  a tuberculous false aneurysm 
in the descending thoracic aorta that was successfully treated surgically with an extracor- 
poreal circulation. The hole in the aorta within the false aneurysm was dosed with a Dacron 
patch because the aortic wall appeared to be free of  active infection as a result o f  long-term 
preoperative antituberculous chemotherapy. (J Vasc Surg 1996;24:693-7.)  
Tuberculous aneurysm of  the aorta is a rare 
entity. 1-3 These aneurysms are susceptible to rupture 
or perforation into adjacent organs, often resulting in 
fatal exsanguination. 2,4,5 Most tuberculous aneu- 
rysms have been diagnosed at autopsy. 3 Only 31 
reports o f  aneurysms treated surgically are in the 
literature. Only 12 involved the descending thoracic 
aorta. A successful repair o f  a false tuberculous aneu- 
rysm of  the descending thoracic aorta is reported 
followed by a discussion of  the pathophysiologic, 
clinical, and therapeutic aspects o f  this specific my- 
cotic aneurysm. 
CASE REPORT 
A 47-year-old woman without a significant history was 
admitted to a municipal hospital for evaluation of a pro- 
longed unknown fever lasting more than a month from June 
20, 1994. The admission chest roentogenogram showed 
thin and diffuse reticulonodular infiltrates in both lower 
lung fields. The result of a tuberculin test was positive. 
Cultures of the sputum and gastric fluid, however, failed to 
demonstrate acid-fast bacilli. Blood analysis revealed a 
moderate anemia (8.6 gm/dl  hemoglobin) and a depressed 
white cell count (2300/mm3). No abnormal findings were 
found on a bone marrow aspiration biopsy specimen. 
Bronchoscopic lung biopsy revealed epithelioid granulomas 
associated with Langhans giant cells but failed to demon- 
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Fig. 1. Chest roentogenogram from March 1994. Half- 
round homogeneous shadow located in left mediastinum 
above diaphragm (arrows) was suspicious for aortic aneu- 
rysm. Right lower lung field showed hypervascularity and 
pleural effusion. 
strate caseous necrosis or acid-fast bacilli. Despite these 
results a diagnosis of tuberculosis was considered, and 
antituberculous chemotherapy with combined isoniazid, 
streptomycin, and rifampicin was started in September 
1994 and was continued until December 1994. At this time 
a right-sided pleuritis with effusion occurred, and etham- 
butol was added to the regimen. The right pleural effusion 
gradually decreased. Two months later ethambutol and 
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Tab le  I . Surgically treated cases of tuberculous aortic aneurysm 
No. Age (yr) Sex Type Relating symptoms Treatment 
Ascending aorta 
1 51 1; 1;alse Mass Aneurysmorrhaphy 
2 23 F False Pain Direct suture 
Aortic arch 
3 60 1; True Hoarseness  Aneurysmorrhaphy 
Dysphasia 
4 63 1; False Hoarseness Graft replacement 
Dysphasia 
Descending thoracic aorta 
5 40 F False (R:lung) Hemoptys is  Aneurysmorrhaphy 
6 37 M False Asymptomafic Graft replacement 
7 57 F False Pain Graft replacement 
8 44 F False Hemoptysis Graft replacement 
9 73 F False Asymptomatic Graft replacement 
10 47 M False Pain Graft replacement 
l 1 53 M False Pain Graft replacement 
12 55 F False (R~lung) Hemoptysis Graft replacement 
13 57 F False (1~ lung) Hemoptysis Graft replacement 
14 63 F False (l~lung) Hemoptysis Graft replacement 
15 55 F False Hemoptysis Direct closure 
16 60 F False Hemoptysis Graft replacement 
17 47 F False Pain Patch closure 
Abdominal aorta 
18 69 M False (R:peri.) Shock Direct suture 
19 59 M True Pain Graft replacement 
20 54 F False Pain Graft replacement (?)
21 46 M True Pain Graft replacement 
22 59 M True Pain Graft replacement 
23 20 M True Mass Graft replacement 
24 45 F False Paralysis Exclusion & bypass 
25 39 M False (R:retro.) Pain Graft replacement 
26 50 M False (l~retro.) Pain Graft replacement 
27 65 M False Pain Graft replacement 
28 31 M False Pain Patch closure 
29 48 M False (l~sig.) Shock Exclusion & bypass 
30 20 F False Pain Graft replacement 
31 57 M True Pain Graft replacement 
32 60 F False (R:retro.) Pain Exclusion & bypass 
A, Alive; AEF, aortoenteric f stula; CRF, cardiorenal f ilure; D, died; F, female; GH, gastric hemorrhage; HF, heart failure; M, male; peri, 
peritoneal cavity; R, ruptured; retro, retroperitoneal c vity; s~., sigmoid colon; tub. menin, tuberculous meningitis. 
streptomycin were discontinued because of tinnitus and 
optic neuritis. Despite antituberculous chemotherapy a 
low-grade fever continued. The patient began to report dull 
anterior chest and back pain in the beginning of March 
1995. Chest roentogenograrns evealed a homogeneous 
half-round shadow in the bottom of the left mediasfinal rea 
above the diaphragm and hypervascularity and a pleural 
effusion in the right lower lung field (Fig. 1). Results of an 
electrocardiographic evaluation appeared normal. A chest 
computed tomography scan revealed a large pseudoaneu- 
rysm located anterior to the descending thoracic aorta that 
compressed and compromised the aortic lumen (Fig. 2). 
These findings established the diagnosis of a descending 
thoracic aortic aneurysm, and the patient was transferred to
our hospital for surgical treatment on March 31, 1995. 
On admission the patient was thin; she weighed 39 kg 
and was 153 cm tall. Her body temperature was 36.7 °C, her 
blood pressure 116/86 mm Hg, and her pulse 120 
beats/min. Aortography was not performed because of the 
excellent localization and extent seen with computed to- 
mography. 
Reconstruction of the aneurysm was performed on 
April 3, 1995 (Fig. 3). The descending thoracic aorta was 
exposed through a left thoracotomy. The aneurysm was 
protruding anteriorly and was saccular. Its lower edge was 
approximately 5 cm above the crus of the diaphragm and 
was widely connected through a hard solid mass to the 
mediastinttm so that it could not be dissected in that 
direction. The aneurysm was 10 x 7 x 5 cm. The tissue 
around the aorta was edematous with moderate fibrosis, but 
no evidence of active tuberculosis orabscess formation was 
present. Heparin was administered (80 U/kg) followed by 
proximal and distal clamps. During aortic cross-clamping 
extracorporal circulation (withdrawal from the femoral vein 
with return to the femoral artery by a centrifugal pump 
[Bio-pump, Medtronic Bio-Medicus, Inc., Eden Prarie, 
Minn.] and an oxygenator) was used. When the aneurysm 
was opened, no mural thrombus was present, and the wall 
was solid and fibrous. A piece of the aneurysmal wall was 
resected for histopathologic examination. A 10 x 20 mm 
oval hole with smooth edges was found on the anterior wall 
of the aorta. Although the edge of the hole looked normal, 
it was circularly resected with 5 mm margins. A Dacron 
patch was then sutured, and the hole was dosed. Extracor- 
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Result Cause of death Year~reporter 
A: I yr 1961 Kline and Durant  8 
A: 2 mo 1982 Masaki et al. 9 
A: 2 mo 1976 Efremidis et a l )  ° 
D: 2 days CRF 1977 Felson et aÀ. l l  
D: 26 days rupture 1959 DeProphet is  et al. 7 
A: 9 mo 1963 Yoeh et a l )  2 
A: 1 mo 1966 Tolq¢o Univ. 13 
A: 3 yr 1969 Sunada 14 
A: 1 yr 1977 Felson et a l )  1 
A: 2 yr 1977 Fujiwara et al. 15 
A: 9 mo 1978 Akiyama et al. 16 
A: 8 mo 1985 Quaini  et a l )  7 
A: 9 mo 1987 Patra et a l )  s 
A: 11 mo 1990 Ogawa et al. 19 
A; 6 mo 1991 Huwa et al. 2° 
A: 1 yr 1991 Onuki  et a l?  1 
A: 11 mo 1995 Ikezawa 
D: 6 days massiveGH 1949 Herndon et al. 6 
A: 1 mo 1955 Rob and Eastcott  z2 
A ? 1960 Cast leman and Kibbe 23 
A: 8 mo 1962 Penn 24 
D: 20 mo AEF 1962 Volini et al. 2 
D: 13 mo liver failure 1963 Meng et al. 2s 
A: 11 mo 1965 Peyton 26 
A: 17 mo 1965 Silbergleit et a l?  
D: 6 mo tub. menin.  1965 Wada et al. 27 
D: 3 days acute HF  1966 Kogure et al. 28 
A ? 1974 Kakihata et al. 29 
D: 13 days unknown 1986 Takahashi et al. s 
A: 2 yr 1986 Abaskaron et al. 3° 
A: 10 mo 1992 Gouny et al? ~ 
A: 2 yr 1992 I toh et al? 2 
poral circulation lasted for 49 minutes, and the aorta was 
clamped for 40 minutes. 
The postoperative course was uneventful except for a 
low-grade fever. Direct and histopathologic examination f
the resected specimen with Ziel-Neelsen stain revealed 
acid-fast bacilli with caseous necrosis, so the antitubercu- 
lous chemotherapy with rifampicin and ethionamide was 
maintained after surgery. It was continued until August 31, 
1995. Postoperative aortography with intravenous digital 
subtraction angiography (Fig. 4) revealed smooth flow and 
a little irregularity of the aortic wall. The patient was 
discharged on the fifty-sixth postoperative day. Eleven 
months after the operation was performed, the patient was 
well and had no fever. 
DISCUSSION 
Tuberculous aortic aneurysm is extremely rare. 
Parkhurst and Decker 1 reported in 1955 that they 
found 338 aortic aneurysms in 22,792 autopsy cases, 
of which 12 were mycotic, but only one (0.3%) case 
represented a tuberculous aortic aneurysm. Since the 
advent of antituberculous drugs tuberculous lesions 
have been decreasing, and the present incidence of  
tuberculous aortic aneurysms i  expected to be much 
less. Silbergleit et al? have reported 110 cases of 
tuberculous aortitis from a review of the literature, of 
which only 51 cases had an aortic aneurysm. Most 
aneurysms were false and resulted in rupture and fatal 
exsanguination. 
The pathogenesis and complications ofaneurysms 
have been summarized by Volini et al. 2 The most 
common mode of spread to the aorta is direct 
extension from a contiguous tuberculous foci such as 
tuberculous lymphadenitis, pericarditis, empyema, 
spondylitis, and paravertebral bscesses. Hematog- 
enous spread has been found in a few cases. 
Medical treatment of the tuberculous aortic an- 
eurysm is only helpful in delaying the progress of this 
fatal condition. Resection and reconstruction is the 
treatment of choice. Since Herndon et al.6 resected a 
tuberculous aortic aneurysm in 1949, only 32 cases 
(including our own) treated surgically have been 
reported in the literature (Table I). Fourteen men and 
18 women ranging in age from 20 to 73 years with a 
mean age of 50 years were evaluated. The aneurysm 
was located in the ascending aorta in 2 cases, the aortic 
arch in 2, the descending thoracic aorta in 13, and the 
abdominal aorta in 15. Most aneurysms were false (26 
false and 6 true). 
Symptoms included pain relative to the location of 
the aneurysm, a pulsatile mass, fever, shock, hoarse- 
ness and dysphasia, or hcmoptysis. Four aneurysms in
the descending thoracic aorta ruptured into the lung, 
causing massive hemoptysis, and five aneurysms in the 
abdominal aorta also ruptured, one of which ruptured 
into the sigmoid colon and caused massive bleeding 
through the rectum, resulting in shock. Two patients 
had no symptoms; in these patients the aneurysms 
were suspected on the chest roentogenogram. Aor- 
tography was previously the mai.n diagnostic method; 
however, it has been replaced by echocardiography 
and computed tomography scanning, which easily 
define the aneurysms noninvasively. 
Most aneurysms (21 cases) were treated by resec- 
tion and graft replacement. Other treatments in- 
cluded aneurysmorrhaphy in three cases, exclusion 
and bypass in three, direct closure in three, and patch 
closure in two. The aneurysm in our patient was false, 
was located in the descending thoracic aorta, and did 
not involve major branches, arid active tuberculosis 
had been controlled by antituberculous drugs. Be- 
cause of these conditions patch closure was used. If  
the aneurysm had been true, complete resection 
with graft replacement would have been per- 
formed. 
Twenty-seven (84.4%) patients urvived the sur- 
gical procedure, and five (15.6%) operative deaths 
occurred. The causes of death included massive gas- 
tric hemorrhage, cardiorenal failure, rupture of an- 
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Fig. 2. Chest computed tomography image. Large false aneurysm indescending thoracic aorta 
was identified. Aorta was compressed by aneurysm, and lumen was compromised. 
a.  b. c. 
Fig. 3. Operative findings. A, Large saccular aneurysm was identified in distal descending 
thoracic aorta through left thoracotomy. B, On opening aneurysm 20 x 10 mm hole was found 
along anterior wall of aorta. C, Hole was closed with Dacron patch after resection of 5 mm 
margins. A, Aneurysm; P, pericardium; D, diaphragm. 
other tuberculous aneurysm in the descending tho- 
racic aorta, and acute heart failure, and in one death 
acute respiratory failure was suspected. Three late 
postoperative d aths resulted from aortoenteric fistu- 
lae, liver failure caused by antitubcrculous drugs, and 
tuberculous meningitis. 
The treatment of  aneurysms caused by tubercu- 
lous infection should be composed of resection of the 
aneurysm, repair of vessel continuity, and periopera- 
tive antituberculous chemotherapy. With respect o 
the reported cases, when the aneurysm is true, com- 
plete resection and in situ replacement with adjuvant 
antituberculous chemotherapy should give satisfac- 
tory results. When it is false and local infection is 
controlled, local repair with direct suture or patch 
closure can be sufficient. I f  the local infection is active 
or abscess formation is present, complete resection of 
the aneurysm and removal of the infected tissue or 
abscess followed by an extraanatomic bypass may be 
necessary. Preoperative antituberculous chemo- 
therapy is optimal to decrease the probability of 
infection of the implanted graft, if the diagnosis of the 
tuberculous aneurysm can be established or suspected 
before operation is performed. Careful clinical fol- 
low-up is required because of the risks of recurrence in
another vessel 7and because of anastomotic aneurysm 
or aortoenteric fistula. 2
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